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(57) Abstract: A harness connector (100) having a header
assembly (102) that includes a header housing (130) that ex-
tends between a plug end and a mounting end (134). The
header housing holds header contacts (136). The header
housing may be mounted to a printed circuit board at the
mounting end with the header contacts being electrically
connected to the printed circuit board. One or more plug as-
semblies (104, 106) are received in the plug end of the head-
er housing (130). The plug assembly includes a plug hous-
ing holding receptacle terminals (142). The receptacle ter-
minals (142) extend along a terminal axes parallel to the
plug axis between mating ends and terminating ends. The
mating ends are mated with corresponding header contacts
(136). The terminating ends have insulation displacement
contacts contigured to receive, and be electrically connected
to, corresponding wires. The wires extend from the insula-
tion displacement contacts along wire axes that are generally
perpendicular to the terminal axes.
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HARNESS CONNECTOR

[0001] The subject matter herein relates generally to hamess
connectors. Harness connectors are used in different applications, including
automotive applications. Typically harness connectors include header connectors and
plug connectors that are mated to the header connectors. The plug connectors are
typically wire mounted to wires of a wire harness. The plug connectors include
terminals that are crimped to ends of the wires and loaded into the plug connectors.
The wires extend from the plug connectors in a direction along the axes of the
terminals. Due to space constraints in some applications, having such plug connectors

with the wires extending therefrom are undesirable or potentially unusable,

[0002] The problem is solved by the harness connector as described
herein that has a low profile and that may be manufactured and assembled in a cost
effective and reliable manner. The hamess connector has a header assembly
including a header housing that extends between a plug end and a mounting end. The
header housing holds hecader contacts. Optionally, the header housing may be
mounted to a printed circuit board at the mounting end with the header contacts being
electrically connected to the printed circuit board. One or more plug assemblies are
received in the plug end of the header housing along a plug axis. The plug assembly
includes a plug housing that holds receptacle terminals. The receptacle terminals
extend along terminal axes parallel to the plug axis between mating ends and
terminating ends. The mating ends are mated with corresponding header contacts.
The terminating ends have insulation displacement contacts configured to receive, and
be electrically connected fo, corresponding wires. The wires extend from the
insulation displacement contacts along wire axes that are generally perpendicular to

the terminal axes.

[0003] The invention will now be described by way of example with

reference to the accompanying drawings in which:

[0004] Figure 1 is a perspective view of a harness connector formed

in accordance with an exemplary embodiment.
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[0005]) Figure 2 is a front is perspective view of a header assembly
for the harness connector shown in Figure 1 formed in accordance with an exemplary

embodiment.

[0006] Figure 3 is a bottom perspective view of a header housing for

. the harness connector shown in Figure 1.

[0007] Figure 4 is a bottom perspective of a header housing for the

harness connector shown in Figure 1.

[0008] Figure 5 is a perspective view of a header contact formed in

accordance with an exemplary embodiment.

[0009] Figure 6 is a side perspective view of a receptacle terminal

formed in accordance with an exemplary embodiment.

[0010] Figure 7 is a front perspective view of a plug assembly for the

harness connector shown in Figure 1.

[0011] Figure 8 is a cross sectional view of the plug assembly for the

harness connector shown in Figure 1,

[0012] Figure 9 is a front perspective view of the harmess connector

shown in Figure 1.

[0013] Figure 10 is a cross sectional view of the harness connector

shown in Figure 1.

[0014] Figure 11 is a front view of the harness connector shown in

Figure 1.

[0015] Figure 12 is a cross sectional view of a plug assembly mated

with the header housing shown in Figure 3.

[0016] Figure 13 is an exploded view of a harness connector.
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[0017] Figure 1 is a perspective view of a harness connector 100
formed in accordance with an exemplary embodiment. The harness connector 100
includes a header assembly 102 and a plurality of plug assemblies 104, 106 mated
ﬁith the header assembly 102, The header assembly 102 may be configured to be

mated with any number of plug assemblies in alternative embodiments.

[0018] Wire harnesses 108, 110 are terminated to the plug assemblies
104, 106, respectively, Each wire harness 108, 110 include a plurality of wires that
may be bundled together. In an exemplary embodiment, the plug assemblies 104, 106
constitute right angle plug assemblies wherein the wires 112 extend generally
perpendicular from the plug assemblies 104, 106. For example, the plug assemblies
104, 106 generally extend along plug axes 114 and the wires 112 generally extend
along wire axes 116 that are perpendicular to the plug axes 114, It should be noted
that downstream of the termination point of the wires 112, the wires 112 may be
routed in any direction, including a direction that is parallel to the plug axes 114,
however, at the termination point of the wires 112, the wire axes 116 are
perpendicular to the plug axes 114, Having the wire axes 116 perpendicular to the
plug axes 114 allows the overall height (e.g., along the plug axes 114) of the harness

connector 100 to be minimized.

[0019] The header assembly 102 is surface mounted to a printed
circuit board (PCB) 120. The PCB 120 includes an outer surface 122 having a
plurality of mounting pads 124. The header assembly 102 includes a header housing
130 extending between a plug end 132 and a mounting end 134. The header housing
130 holds a plurality of header contacts 136 therein. The header housing 130 is
mounted to the PCB 120 at the mounting end 134, The header contacts 136 are
exposed along the mounting end 134 and are electrically connected to the mounting
pads 124 of the PCB 120, In an exemplary embodiment, the header contacts 136 are
soldered to the mounting pads 124. The header contacts 136 may be terminated to the
PCB 120 by alternative means in alternative embodiments. In some alternative
embodiments, the header contacts 136 may be through-hole mounted to the PCB 120
rather than being surface mounted. In other alternative embodiments, rather than

mounting to a PCB, the header housing 130 may be mounted or terminated to a cable
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with the header contacts 136 terminated to individual wires in the cable or to

individual cables.

[0020] In an exemplary embodiment, the plug assemblies 104, 106
may be substantially identical fo one another, The description herein focuses on the
plug assembly 104, however the plug assembly 106 may include identical or similar
features as the plug assembly 104. The plug assembly 104 is received in the plug end
132 of the header housing 130 along the plug axes 114. The plug assembly 104
includes a plug housing 140 that holds a plurality of receptacle terminals 142. The
receptacle terminals 142 extend along terminal axes 144 that are generally parallel to
the plug axes 114. The receptacle terminals 142 are configured to be mated to
corresponding header contacts 136. The receptacle terminals 142 are configured to be
terminated to coiresponding wires 112. In an exemplary embodiment, as described in
further detail below, the wires 112 are configured to be terminated to the receptacle
terminals 142 by an insulation displacement connection. The wires 142 extend from
the receptacle terminals 142 in a direction generally perpendicular to the terminal axes

144.

[0021] In an exemplary embodiment, the plug assemblies 104, 106
are received in the header housing 130 in a staggered configuration. The plug
assembly 104 is recessed below the plug assembly 106. The plug assembly 106 is
elevated above the plug assembly 104, generally further from the PCB 120. Having
the plug assembly 106 elevated above the plug assembly 104 allows the wires 112
extending from the plug assembly 106 space to extend from the side of the plug
housing 140 and pass above the plug assembly 104j As such, the wires 112 from the
plug assemblies 104, 106 extend in the same direction. The wires 112 may extend in

opposite directions in alterative embodiments.

[0022] The harness connector 100 may have use in many different
types of applications. In one particular application, the harness connector 100 is used
* in an automotive application, For example, the harness connector 100 may be used as
part of a rearview mirror connector system, and may be housed within a rearview

mitror. The PCB 120 may be mounted directly to a back side of a mirror 150 with the
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PCB 120 and harness connector 100 being positioned within the mirror housing 152
(shown in phantom in Figure 1). The wire harnesses 108, 110 may extend through a
mounting post (not shown) that is used to attach the rearview mirror to a windshield.
During assembly of the rearview mirror, the wire harnesses 108, 110 and the plug
assemblies 104, 106 may bc passed through the mounting post, which has a small
inner diameter, and which may house other components, such as other wire harnesses
or connectors. Due to the size constraints, it may be beneficial to provide the harness
connector 100 with multiple plug assemblies 104, 106 rather than a single plug
assembly having receptacle terminals 142 along two rows. For example, by using two
plug assemblies 104, 106, the plug assemblies 104, 106 may be proximately half as
wide as a plug assembly that had two rows of receptacle terminals 142 for mating
with the header assembly 102. Such narrow design of the plug assemblies 104, 106
may allow the plug assemblies 104, 106 to more easily pass through the mounting
post of the rearview mirror for mating with the header assembly 102 than a sysiem

that uses a wider plug assembly holding all of the receptacle terminals 142,

[0023] In an exemplary embodiment, when the rearview mirror is
assembled, the mirror housing 152 may abut against the plug assemblies 104, 106 to
hold the plug assembtlies 104, 106 in the header housing 130. The mirror housing 152
may resist backing out of the header housing 130 of the plug assemblies 104, 106.
The mirror housing 152 may operate as a backup securing feature in addition to other

securing features of the header housing 130 and/or the plug assemblies 104, 106.

[0024] Figure 2 is a front perspective view of the header assembly
102 formed in accordance with an exemplary embodiment. The header assembly 102
includes the header housing 130 holding the header contacts 136. The header housing
130 is manufactured from a dielectric material, such as a plastic material. The
mounting end 134 is provided at a bottom of the header housing 130. The plug end
132 is provided at a top of the header housing 130. The header housing 130 includes
a front 200 and a rear 202 opposite the front 200. The header housing 130 includes
opposite sides 204, 206 that extend between the front 200 and the rear 202.
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[0025] The header housing 130 includes first and second chambers
208, 210 that receive the plug assemblies 104, 106 (shown in figure 1), respectively.
In the illustrated embodiment, the second chamber 210 is taller than the first chamber
208. The second chamber 210 is elevated with respect to the first chamber 208. In an
exemplary embodiment, the header contacts 136 extend from the mounting end 134
into the chambers 208, 210. The chambers 208, 210 include keying features 212, 214, -
respectively. The keying features 212 are used to properly position the plug assembly
104 in the first chamber 208. The keying features 214 are used to properly position
the plug assembly 106 in the second chamber 210. In an exemplary embodiment, the
keying features 212, 214 are different than one another to key mating of the plug
assemblies 104, 106 with the header assembly 102. For example, the keying features
212 are spread further apait than the keying features 214. The keying features 212 are
positioned closer to the sides 204, 206, while the keying features 214 are positioned
closer the center of the rear 202. The plug assemblies 104, 106 include corresponding
keying features, as described in further detail below, such that the plug assembly 104
can only be received in the first chamber 208 and is restricted from being loaded into
the second chamber 210. Similarly, the second plug assembly 106 can only be
received in the second chamber 210, and is restricted from being loaded into the first

chamber 208.

[0026] The header housing 130 includes slots 216 formed in the sides
204, 206. The slots 216 define latching features for securing the plug assemblies 104,
106 in the header housing 130. Other types of latching features may be used in
alternative embodiments to secure the plug assemblies 104, 106 in the header housing

130.

[0027] The header housing 130 includes mounting posts 218
extending from the sides 204, 206. Solder clips 220 are secured to the mounting posts
218. The solder clips 220 are configured to be soldered to the PCB 120 (shown in
Figure 1) to secure the header housing 130 to the PCB 120.

[0028] The header housing 130 includes an intermediate wall 222
separating the first and second chambers 208, 210. The front 200 includes a window
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224 that is open at the plug end 132. When the plug assembly 104 is loaded into the
first chamber 208, the wires 112 (shown in Figure 1) extend through the window 224.
The intermediate wall 222 includes a window 226. When the second plug assembly
106 is loaded into the second chamber 210, the wires 112 extending therefrom extend

through the window 226. The window 226 is open at the plug end 132.

[0029] Figure 3 is a bottom perspective view of the header housing
130. The header housing 130 includes mounting pads 228 exfending from the
mounting end 134. In the illustrated embodiment, the mounting pads 228 are
provided proximate to the sides 204, 206 between the rows of header contacts 136.
The mounting pads 228 arc generally centrally located between the front 200 and the
rear 202. The mounting pads 228 are generally coplanar with the header contacts 136.
When the header housing 130 is mounted to the PCB 120 (shown in Figure 1), the
mounting pads 228 may rest on the outer surface 122 (shown in Figure 1) of the PCB
120. Alternatively, the mounting pads 228 may be slightly elevated above the outer
surface 122. Epoxy may be applied to the mounting end 134 of the header housing
130 around the mounting pads 228. The epoxy may be applied to the side walls
and/or bottom of the mounting pads 228. When the header housing 130 is mounted to
the PCB 120 the epoxy around the mounting pads 228 is used to sccure the header
housing 130 to the PCB 120. Optionally, the epoxy may be used to secure the header
housing 130 to the PCB 120 in lieu of using the solder clips 220 (shown in Figure 2).
Alternatively, the epoxy may be used in addition to the solder clips 220.

[0030] Figure 4 is a bottom perspective of a header housing 230.
The header housing 230 is similar to the header housing 130. The header housing 230
includes different mounting pads 232 than the header housing 130. The mounting
pads 232 are provided at sides 234, 236 of the header housing 230. Tn the illustrated
embodiment, four mounting pads 232 are provided, and the mounting pads 232 are
aligned with both rows of header contacts 136. The header housing 230 does not
include any mounting posts for solder clips. Rather, the header housing 230 is
configured to be secured to the PCB 120 (shown in Figure 1) using epoxy that is
applied around the mounting pads 232. Other configurations of mounting pads 232

are possible in alternative embodiments.
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[0031] Figure 5 is a perspective view of one of the header contacts
136 formed in accordance with an exemplary embodiment. The header contact 136
has an L-shaped body including a pin 250 and a tail 252 that extends substantially
perpendicular from the pin 250. In an exemplary embodiment, the header contact 136
is a stamped contact, which is stamped into the L-shape illustrated in Figure 5. No

forming or bending is required to define the pin 250 or the tail 252.

[0032] The header contact 136 includes a first side 254 and a second
side 256 opposite the first side 254, The first and second sides 254, 256 are the
untouched or non-sheared surfaces of the blank used to form the header contact 136.
The header contact 136 includes shear edges 258, 260 that extend between the first
and second sides 254, 256. The shear edges 258, 260 are defined by the cut of the
blank during the stamping process. The shear edges 258, 260 may not be as smooth
as the first and second sides 254, 256. In an exemplary embodiment, it is preferred
that the receptacle terminals 142 (shown in Figure 1) engage the first side 254 and/or
the second side 256 rather than the shear edges 258, 260 as the first and second sides
254, 256 are smoother than the shear edges 258, 260.

[0033] The pin 250 extends along a pin axis 262. The pin 250
includes protrusions 264. In the illustrated embodiment, the protrusions 264 are
provided proximate to the bottom of the pin 250. In an exemplary embodiment, the
pin 250 includes a necked-down poition 266 at the bottom of the pin 250 proximate to
the tail 252. The neéked—down portion 266 has a reduced cross section as compared
to the pin 250 and/or the tail 252. The necked-down portion 266 allows the header
contact 136 to more easily flex or bend at such location (e.g., the intersection between

the pin 250 and the tail 252).

[0034] The tail 252 includes a top 268 and a bottom 270. A solder
tab 272 extends from the bottom 270 of the fail 252 proximate to a distal end 274 of
the tail 252. The solder tab 272 is a bump or protrusion along the bottom 270 of the
tail 252. The solder tab 272 is configured to be soldered to the mounting pad 124
(shown in Figure 1) of the PCB 120 (shown in Figure 1). In an exemplary
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embodiment, the solder tab 272 has a curved surface to allow for a good contact with

the mounting pad 124 at different angular positions of the tail 252.

[0035] Figure 6 is a side perspective view of one of the receptacle
terminals 142 formed in accordance with an exemplary embodiment. The receptacle
terminals 142 extends along the terminal axis 144 between a mating end 280 and a
terminating end 282. The mating end 280 is configured to be mated with a
corresponding header contact 136 (shown in Figure 5). The terminating end 282 is

configured to be electrically connected to a corresponding wire 112 (shown in Figure

1).

[0036] The receptacle terminals 142 includes a socket 284 at the
mating end 280. The socket 284 is configured to receive the pin 250 (shown in Figure
5) of the header contact 136. In the illustrated embodiment, the socket 284 is defined
by four perpendicular walls. In an exemplary embodiment, the receptacle terminals
142 is stamped and formed with the four walls being bent to form the socket 284. The
receptacle terminals 142 includes one or more mating fingers 286 extending into the
socket 284. The mating fingers 286 are deflectable and are configured to engage the
pin 250 when the pin 250 is loaded into the socket 284. The mating finger 286 has
one or more points of contacts with the pin 250 to ensure electrical connection
between the receptacle terminals 142 and the header contact 136. In an exemplary
embodiment, the mating fingeirs 286 is configured to engage either the first side 254
or the second side 256 (both shown in Figure 5) of the pin 250, as opposed to the
shear edges 258, 260 (shown in Figure 5).

[0037] The terminating end 282 includes a first insulation
displacement contact 288 and a second insulation displacement contact 290. The
insulation displacement contacts 288, 290 receive, and are electrically connected to,
corresponding wires 112, The insulation displacement contacts 288, 290 pierce an
insulator of the wire 112 to engage a conductor of the wire 112, The first insulation
displacement contact 288 defines a first slot 292 and the second insulation
displacement contact 290 defines a second.slot 294. The slots 292, 294 are open at
the top of the receptacle terminals 142. The slots 292, 294 are defined by arms 296,
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298 on opposite sides of the slots 292, 294, The arms 296, 298 pierce the insulation,
while the conductor is received in the slots 292, 294, Optionally, one or both arms
296, 298 may be deflectable to exert a biasing force against the conductor when the
wire 112 is received in the slots 292, 294. In the illustrated embodiment, the slots
292, 294 are aligned with one another along an axis that is perpendicular to the
terminal axis 144. Optionally, the first and second slots 292, 294 may be offset such
that the wire 112 is kinked or bent between the first and second slots 292, 294, Such
kink or bend may provide additional retention for the wire 112 within the receptacle

terminals 142,

[0038] Figure 7 is a front perspective view of the plug assembly 104
showing the plug housing 140, receptacle terminals 142 and wires 112. The
receptacle terminals 142 are loaded into the plug housing 140 and the wires 112
extend from the receptacle terminals 142 and the plug housing 140. The plug housing
140 includes a fiont 300 and a rear 302.

[0039] In an alternative embodiment, the receptacle terminals 142
may include a single insulation displacement contact, as opposed to the redundant
first and second insulation displacement contacts 288, 290 illustrated in Figure 6.
Having redundant insulation displacement contacts 288, 290 provide multiple points
of contact with the wire 112. Having two insulation displacement contacts 288, 290
provides a more secure connection between the receptacle terminals 142 and the wire
112 than a single insulation displacement contact. Optionally, more than two

insulation displacement contacts may be provided in alternative embodiments.

[0040] The plug housing 140 includes opposite sides 304, 306 that
extend between the front 300 and the rear 302. The plug housing 140 includes an
outer end 308 at a top thereof and an inner end 310 at a bottom thereof. The inner end
310 is configured to be plugged into the header housing 130 (shown in Figure 2). The
terminal axes 144 extend between the outer and inner ends 308, 310. The front 300,
rear 302 and sides 304, 306 extend generally parallel to the texrminal axes 144,

10
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[0041] The plug housing 140 includes keying features 312 extending
from the front 300. The keying features 312 are configured to interact with keying
features 212 (shown in Figure 2) of the header housing 130 to orient the plug
assembly 104 within the header housing 130. In the illustrated embodiment, the
keying features 312 are tabs extending outward from the front 300. Other types of
keying features are possible in alternative embodiments. It should be noted that the
plug assembly 106 (shown in Figure 1) may include different keying features than the
keying features 312 for orienting the plug assembly 106 with respect to the header
housing 130.

[0042] The plug housing 140 includes a plurality of teiminal
channels 314 that receive corresponding receptacle terminals 142. The terminals
channels 314 extend along the terminal axes 144. The terminal channels 314 are
separated from one another by interior walls of the plug housing 140. The receptacle

terminals 142 are loaded into the terminat channels 314 through the outer end 308.

{0043] The plug housing 140 includes detents 316 extending outward
from the sides 304, 306. The detents 316 define latching features for securing the
plug assembly 104 within the header housing 130. Other types of latching {eatures
may be used in alternative embodiments. The detents 316 are received in the slots
216 (shown in Figure 2) to secure the plug assembly 104 within the header housing
130.

[0044] The plug housing 140 includes a plurality of open ended
channels 318, 320 in the front 300 and the rear 302 at the outer end 308. The open
ended channels 318, 320 are aligned with corresponding terminal channels 314. The
open ended channels 318, 320 provide openings through the front 300 and the rear
302 that receive the corresponding wires 112 for mating the wife 112 with the
corresponding receptacle terminals 142. For example, the wire 112 is loaded in a
loading direction, shown by the arrow A, through the outer end 308 of the plug
housing 140 and is pressed into the first and second insulation displacement contacts
288, 290 (shown in Figure 6) at the terminating end 282 (shown in Figure 6) of the

receptacle terminals 142, The open ended channels 318 allow the wires 112 to extend

11
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forward from the front 300. The wires 112 are thus allowed to extend generally
perpendicular with respect to the terminal axes 144, In an exemplary embodiment,
the open ended channels 318, 320 have a wide lead-in and are narrowed at a bottom
of the channels 318, 320. Optionally, the bottom of the channels 318, 320 may be
sized to pinch the wires 112 to securely hold the wires 112 within the plug assembly
104. In an exemplary embodiment, the channels 318, 320 have detents 322 that
extend above the wires 112 to hold the wires 112 at the bottom of the channels 318,
320. The detents 322 stop upward movement of the wires. 112.

[0045] Figure 8 is a cross sectional view of the plug assembly 104.
The recéptacle terminals 142 are illustrated loaded into corresponding terminal
channels 314. In an exemplary embodiment, the receptacle terminals 142 include
locking lances 330 extending from at least one of the walls of the receptacle terminals
142. The locking lances 330 are configured to be received in pockets 332 formed in
the interior walls between the terminal channels 314. The locking lances 330 secure
the receptacle terminals 142 in the terminals channels 314. In an alternative
embodiment, rather than having pockets 332, the locking lances 330 may be pressed
against the interior walls to create an interference fit to hold the receptacle terminals

142 and the terminal channels 314.

[0046] The terminal channels 314 have an opening 334 at the inner
end 310 for receiving the pin 250 (shown in Figure 5) of the header contact 136
(shown in Figure 5). As the pin 250 is loaded into the receptacle terminals 142, the
mating fingers 286 engage the pin 250. In the illustrated embodiment, the receptacle
terminals 142 includes mating fingers 286, 286’ on both sides of the receptacle
terminals 142 for engaging both the first and second sides 254, 256 (shown in Figure
5) of the pin 250. One of the mating fingers 286 is cantilevered and is configured to
be deflected as the pin 250 is loaded into the receptacle terminals 142, The
cantilevered mating finger 286 provides a biasing force against the pin 250 to press
the pin 250 against the fixed mating finger 286" on the opposite side of the receptacle
terminals 142. The fixed mating finger 286" is formed as a burnp or protrusion that is
pressed into the socket 284, The mating fingers 286, 286’ have mating interfaces 336,
338. In the illustrated embodiment, the mating interfaces 336, 338 are aligned with

12
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one another on opposite sides of the receptacle terminals 142. The receptacle
terminals 142 may have other features in alternative embodiments for engaging and

electrically connecting to the header contact 136.

[0047] The insulation displacement contacts 290 are aligned with the
open ended channel 320. The tapered lead-ins of the open ended channels 320 are
configured to guide the wires 112 into the slots 294. In the illustrated embodifnent,
the detents 322 are positioned just above the slots 294 to ensure that the wires 112
remains in position with respect to the insulation displacement contacts 290 (e.g.,

aligned with the slot 294).

[0048] Figure 9 is a front perspective view of the harness connector
100 with the second plug assembly 106 poised for loading into the header assembly
102. The second plug assembly 106 includes a plug housing 340 holding a plurality of
the receptacle terminals 142. The plug housing 340 has a front 350, a rear 352, and
opposite sides 354, 356 extending between the front 350 and the rear 352, The plug
housing 340 includes an outer end 358 and inner end 360. The inner end 360 is
configured to be plugged into the header housing 130. The plug housing 340 includes
detents 366 extending from the sides 354. 356. The detents 366 are configured to be
received in the slots 216 in the header housing 130 to secure the plug housing 340 in
the second chamber 210. The plug housing 340 includes open ended channels 368,
370 that receive the wire 112, The open ended channels 368, 370 are aligned with the
terminating ends 282 (shown in Figure 6) of the receptacle terminals 142. The open
ended channels 368, 370 guide the wires 112 into the insulation displacement contacts

288, 290 (shown in Figure 6).

[0049]) During assembly, the first plug assembly 104 is loaded into
the header housing 130 prior to the second plug assembly 106 being loaded into the
header housing 130. When the second plug assembly 106 is loaded into the header
housing 130, the outer end 358 is configured to be elevated above the outer end 308
of the plug housing 140. The wires 112 extending from the front 350 of the plug
housing 140 extend above the plug assembly 104. Optionally, the wires 112

13
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extending from the front 350 of the plug housing 340 may extend through the open
ended channels 318, 320 of the plug housing 340.

[0050] Figure -10 is a cross sectional view of the harness connector
100. The first chamber 208 extends further into the header housing 130 than the
second chamber 210. As such, the first plug aésembly 104 may be positioned closer
to the mounting end 134. The second plug assembly 106 may be elevated slightly
above the first plug assembly 104 such that the wires 112 extending from the plug
assembly 106 may extend across the top of the first plug assembly 104. Optionally,
the wires 112 extending from the second plug assembly 106 may extend through the
open ended channels 318, 320 of the plug assembly 104.

[0051] When the plug assemblies 104, 106 are loaded into the header
assembly 102, the receptacle terminals 142 receive, and are electrically connected to,
the header contacts 136. The mating fingers 286 (shown in Figure 8) of the receptacle
terminals 142 engage the first and second sides 254, 256 (shown in Figure 5) of the

header contacts 136.

[0052] In an exemplary embodiment, the header housing 130
includes alignment ribs 380 extending from the mounting end 134 of the header
housing 130. In the illustrated embodiment, the alignment ribs 380 are bumps or
protrusions extending from the mounting end 134. The alignment ribs 380 engage the
tops 268 of the tails 252. " The alighment ribs 380 hold each of the tails 252 in
coplanar alignment with one another. The header contacts 136 are loaded into the
header housing 130 and pressed inio the header housing 130 until the tails 252 engage -
the alignment ribs 380. The alignment ribs 380 hold each of the solder tabs 272 in
coplanar alignment with one another for mounting to the PCB 120 (shown in Figure
1). The protrusions 264 engage the header housing 130 to hold the header contacts
136 in the header housing 130. The necked-down portions 266 may be flexed as the
* header contacts 136 are loaded into the header housing 130. Such flexing ensures that

the tails 252 are biased against the alignment rib 380.
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[0053] Figure 11 is a front view of the harness connector 100. The
header contacts 136 are shown as being coplanar for mounting o the PCB 120 (shown
in Figure 1). The mounting pads 228 may be used 1o help secure the header housing
130 to the PCB 120. Optionally, the solder clips 220 (shown in Figure 2) may be
used to secure the header housing 130 to the PCB 120. When used, the solder clips
220 are oriented generally coplanar with the tails 252 of the header contacts 136 for
soldering to the PCB 120.

[0054] The plug assembly 106 is shown slightly elevated above the
plug assembly 104. The wires 112 extend from both plug assemblies 104, 106 in the
same, forward direction. The wires 112 extending from the plug assembly 106 are
configured to extend above the plug assembly 104. Optionally, the wires 112
extending from the plug assembly 106 may pass at least partially through the open
ended channels 318, 320 (shown in Figure 6) of the plug assembly 104. Having the
plug assemblies 104, 106 arranged in such a manner, and/or by using insulation
displacement contacts at the terminating ends, allows the wires to extend from the
sides, making the overall vertical height and size of the harness connector 100
smaller, Additionally, by using multiple plug assemblies 104, 106, the components of
the harness assembly 100, namely the plug assemblies 104, 106 and the associated
wires 112, can fit into tighter spaces, such as through the window mount of the mirror.
Having multiple plug assemblies 104, 106 allows the staggering of the plug
assemblies 104, 106 in the header housing 130 for better wire management and

decreased size.

[0055] Figure 12 is a cross sectional view of a plug assembly 404
loaded into the header housing 130. The plug assembly 404 is ecssentially a
combination of the plug assemblies 104, 106 (shown in Figure 1). The plug assembly
404 includes a single plug housing 440 having first and second extensions 442, 444
that extend info the first and second chambers 208, 210, respectively. The plug
assembly 404 holds a plurality of the receptacle terminals 142 therein. Having a
single plug housing 440 allows all of the receptacle terminals 142 to be loaded into
the header housing 130, and mated to the corresponding header contacts 136, at the

same time, thus reducing assembly time as compared to an embodiment using
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multiple plug assemblies, such as the plug assemblies 104, 106. Howéver, the plug
housing 440 is bulkier than either the plug housing of plug assembly 104 or the plug
housing of the plug assembly 106. |

[0056] In the illustrated embodiment, the second extension 444 is
elevated higher than the first extension 442. As such, the receptacte terminals 142 in
the second extension 444 are elevated higher than the receptacle terminals 142 in the
first extension 442. The wires 112 extend from the receptacle terminals 142 in the
same direction, with the wires 112 extending frc;m the receptacle terminals 142 in the
second extension 444 being clevated above, and extending over, the receptacle
terminals 142 in the first extension 442, The plug assembly 404 holds the receptacle
terminals 142 in a staggered relationship with at least one of the receptacle terminals
142 being positioned further from the mounting end of the header housing 130 than at

least one other receptacle terminal 142.

[0057] Figure 13 is an exploded view of a harness connector 500.
The harness connector 500 includes a header assembly 502 and a plug assembly 504,
The header assembly 502 includes a header housing 510 and a plurality of header
contacts 512. The plug assembly includes a plug housing 520, first receptacle
terminals 522 and second receptacie terminals 524. The plug housing 520 may be
similar to the plug housing 140 (shown in Figure 7) and include similar features. The
first and second receptacle terminals 522, 524 are different than one another. The first
and second receptacle terminals 522, 524 are not identical to one another. The first

and second receptacle terminals 522, 524 may be different types of terminals.

[0058] In the illustrated embodiment, the first receptacle terminals
522 may be substantially similar to, or identical to, the receptacle terminals 142
(shown in Figure 6). The first receptacle terminals 522 may be loaded into the plug
housing 520 in a similar manner as the receptacle terminals 142, Optionally, the first
receptacle terminals 522 may be arranged in two rows with one row elevated above
the other row such that wires 526 terminated thereto extend above the first receptacle
terminals 522 of the other row. The first receptacle terminals 522 may be mated to

the header contacts 512 in a similar manner as the receptacle terminals 142. The first
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receptacle terminals 522 may be terminated to the wires 526 in a similar manner as

the receptacle terminals 142.

[0059] The second receptacle terminals 524 may be sized and/or
shaped differently than the first receptacle terminals 524. In the illusirated
embodiment, the second receptacle terminals 524 are larger than the first receptacle
terminals 522. Optionally, the second receptacle terminals 524 may be shaped similar
to the first receptacle terminals 522, however the second receptacle terminals 524 may
be sized larger. In an exemplary embodiment, the second receptacle terminals 524
may constitute power terminals configured to convey power and be terminated to
power wires 528, while the first receptacle terminals 522 may constitute signal

terminals configured to convey data signals.

[0060] The first and second receptacle terminals 522, 524 are loaded
into the plug housing 520, and then the plug assembly 504 is plugged into the header
assembly 502. While the illustrated embodiment shows a single plug housing 520
holding all of the recepiacle terminals 522, 524, multiple plug housings may be used
in alternative embodiments. For example, one plug housing may hold the first
receptacle terminals 522 while a second plug housing may hold the second receptacle
terminals 524. Altematively, one plug housing may hold any number of first and/or
second receptacle terminals 522, 524 while a second plug housing may hold any

number of first and/or second receptacle terminals 522, 524,

[0061] It is to be understood that the above description is intended to
be illustrative, and not restrictive, Many modifications may be made to adapt a
particular situation or material to the teachings of the invention without departing
from its scope. Dimensions, types of materials, orientations of the various
components, and the number and positions of the various components described
herein ate intended to define parameters of certain embodiments, and are by no means
limiting and are merely exemplary embodiments. Many other embodiments and
modifications within the spirit and scope of the claims will be apparent to those of

skill in the art.
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WHAT IS CLAIMED IS:
1. A harness connector (100) comprising:

a header assembly (102) including a header housing (130) extending
between a plug end (132) and a mounting end (134), the header housing holding
header contacts (136); and

a plug assembly (104) received in the plug end of the header housing,
the plug assembly including a plug housing (140) holding receptacle terminals (142),
the receptacle terminals extending along aterminal axes (144) between mating ends
(280) and terminating ends (282), the mating eﬁds being mated with corresponding
header contacts, the terminating ends having insulation displacement contacts (288,
290) configured to receive, and be electrically connected to, corresponding wires
(112), the wires extending from the insulation displacement contacts along wire axes

(116) that arc generally perpendicular to the terminal axes.

2. The harness connector (100) of claim 1, wherein the insulation
displacement contacts (288, 290) define slots (292, 294) configured to receive
corresponding wires (112), the slots being oriented generally perpendicular to the

terminal axes (144).

3. The harness connector (100) of claim 1, wherein each
terminating end (282) has a first insulation displacement contact (288) defining a first
slot (292) and a second insulation displacement contact (290) defining a second slot
(294), the first and second slots being aligned along the wire axis (116) of the wire
(112) terminated to the corresponding receptacle terminal (142), the wire being

received in both the first and second slots of the corresponding receptacle terminal.

4, The harness connector (100) of claim 1, wherein the plug
housing (140) includes a front (300) and a rear (302) extending between an outer end
(208) and an inner end (310), the inner end being plugged into the header housing
(130), the front and rear extending parallel to the terminal axes (144), the plug
housing having a plurality of open ended channels (318, 320) in the iront and rear at
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the outer end, the insulation displacement contacts (288, 290) receiving the wires

(112) through the open ended channels, the wires extending from the front.

5. The harness connector (100) of claim 1, wherein the plug
housing (140) includes a front (300) and a rear (302) extending between an outer end
(308) and an inner end (310), the inner end being plugged into the header housing
(130), the front and rear extending parallel to the terminal axes (144), the wire axes

being oriented generally perpendicular to the front and the rear.

6. The harness connector (100) of claim 1, further comprising a
second plug assembly (106) received in the plug end (132) of the header housing
(130).

7. The harness connector (100) of claim 1, further comprising a
second plug assembly (106) received in the plug end (132) of the header housing
(130) in a staggered relationship with the second plug assembly being positioned
further from the mounting end (134) of the header housing than the other plug
assembly (104), the wires (112) extending from the second plug assembly extending

over the other plug assembly.

8. The harness connector (100) of claim 1, wherein the plug
assembly (104) holds the receptacle terminals (142) in a staggered relationship with at
least one of the receptacle terminals being positioned further from the mounting end

(134) than at least one other receptacle terminal.

9. The harness connector (100) of claim 1, wherein the header
contacts are L-shaped with pins (250) and tails (252) extending from the pins
approximately perpendicular therefrom, the tails extending generally parallel to the
wire axes (116), the pins extending generally parallel to the terminal axes (144), the
header contacts (136) include tails that are configured to be surface mounted to a

printed circuit board (120).
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10.  The harness connector {(100) of claim 1, wherein the receptacle
terminals (142) include a first receptacle terminal and a second receptacle terminal

that is not identical to the first receptacle terminal.
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